Evapotranspiration is the second largest component of the hydrological cycle after precipitation 2 in semiarid regions such as Northwestern Mexico. In this study, we partitioned the 3 evapotranspiration flux (ET) using stable isotopes of water in the soil-plant-atmosphere 4 continuum in combination with eddy covariance flux measurements. We considered three 5 methods for determining the isotopic composition of transpiration; " : 1) Isotopic steady state 6 (ISS), 2) Non-steady state (NSS), and 3) Non-steady state weighting the relative importance (RI) 7 of dominant species cover and accounting for the relative values of stomatal conductance. Three 8 approaches of T/ET partitioning were estimated during several wet and dry days at the study site 9 in Sonora, Mexico. The total ET flux was variable across years due to differences in precipitation 10 amount between years. ET was lower during the drier-year and reached higher values during the 11 wetter-year. Soil evaporation (E) dominated ET soon after large rain events (40 to 70 mm d -1 ; 12 DOY-196 and DOY-197 in 2008), but showed a rapid decrease in dominance as the soil surface 13 dried. Estimated values of T/ET based on an isotopic mass balance were in the same range 14 independent of three methods used. The mean T/ET ratio across all the periods studied was in the 15 range of other studies in semiarid ecosystems and global trends with values of ~0.67 ± 0.02. This 16 work contributes to better understanding of the surface atmosphere interactions in semi-arid 17 regions. 18 19 20 Highlights: 30 • We combined stable isotopes of water and the eddy covariance to partition 31 evapotranspiration 32 • Soil evaporation was the dominant flux right after large precipitation pulses 33 • Transpiration dominated over ET up to 100% as the relative water content declined 34 35 36 5
American monsoon
where ) the isotopic composition of the stem water; and )) is the isotopic composition of bulk 169 leaf water at isotopic steady state. The term is the Péclet number determined as ( -.*^• )/( • 170 ); where (55.5x10 3 mol m -3 ) is the density of water, (m 2 s -1 ) is the diffusivity in water 171 of a given species, (m) is the scaled length over which liquid phase diffusion occurs and -.*^
172
(mol m -2 s -1 ) is the leaf transpiration rate (Farquhar & Cernusak, 2005) . The isotopic composition 173 of bulk leaf water at isotopic steady state is obtained as: where (mol m -2 ) is the molar concentration of leaf water. The term relates * αk(1 − ℎ) 181 where αk is the kinetic fraction factor (1.023; Cappa et al., 2003) , α* and ℎ are as in Eq. 3. Thus, 182 the isotopic composition of transpiration at non-steady state conditions can be estimated by 183 replacing L with .1 ( ) in Eq. 2, to obtain ",hii .
184
Despite that )) does not estimate the isotopic enrichment at the sites of evaporation, it 185 does represent the instantaneous condition of the leaf water and therefore is useful to represent 186 the isotopic changes at the leaf through time (Flanagan & Ehleringer, 1991 197 In this study, we proposed an alternative to estimate " in a multi-species ecosystem. To 198 illustrate this approach, " will be estimated using three different methods: 1) As a simple 199 average of the ) of the contributing species hence assuming transpiration at steady state 200 conditions to give ",lii ; 2) As a simple average of ",hii (accounting for the Péclet effect), 201 which is obtained by replacing L in Eq. 2 with values from .1 ( ) for each species ( ",hii (mn) ); 202 and 3) As in ",hii , but accounting for the relative importance ( ) of each species based on 203 stomatal conductance and plant cover fractions ( ",pl ).
204
The later approach introduced here considers the stomatal conductance fraction of each 205 species relative to the sum of the stomatal conductance values of all species (^) and (^) which 206 is the canopy vegetation fraction based on the relative aerial canopy cover of each species. The 207 relative contribution of ",hii (mn) to " was determined as:
208
(Eq. 6) 209 and involves weighting the isotopic composition of each species ( ) with the product of their 210 contributions to total canopy cover (^P) and stomatal conductance (^P) for the number of 211 species considered. This leads to a weighted average accounting for the relative importance of 212 each species in ( ",pl ). Vegetation height was between 2 to 5 m with a sparse cover that can reach a maximum LAI of 235 1.7 based on the Moderate Resolution Imaging Spectroradiometer (MODIS) product at 500 m.
236
The Normalized Difference Vegetation Index (NDVI) for the site was obtained from MODIS at 237 250 m that detects changes in vegetation greenness. 
Estimates of the isotopic composition of T, E and ET 292
Using the measurements of temperature and relative humidity, we estimated the 293 atmospheric moisture concentration at different heights as the water vapor was collected. The 294 inverse of the water content (1/mg H2O m -3 of air) was plotted in x-axis, while water vapor 295 isotopic composition was plotted in y-axis to produce Keeling plots (Wang & Yakir, 2000) . The 296 y-intercept of the best linear fit of these plots was used to obtain :" .
297
We averaged the isotopic composition of soil water ( L ) to obtain a single value for the 298 : calculation each day (Eq. 2). The isotopic composition of the stem water ( ) ) was used to 299 estimate the isotopic composition of transpiration " with three different approaches as follow: was calculated using .1 ( ) for the four species, to produce ",hii (mn) and then with 304 the average to obtain ",hii in the same interval of the Keeling plots;
3) In isotopic non-steady state but adding the relative isotopic contribution ( ) value 306 ( ",pl (mn) ) to obtain ",pl (section 1.2).
307

IV. RESULTS
338
The monsoon season started between DOY 180 and 190 in both years. Each year had 339 different inputs of precipitation during the North American monsoon (Fig. 1d-h . Peak values of ET occurred over a short period ( Fig. 1c, g) , with a small delay after 349 each precipitation pulses. 
Isotopic composition of ET and E 372
Keeling plots determined the isotopic composition of evapotranspiration (Table II) . :" 373 was more enriched during dry periods in both years compared wet periods. We observed that for 374 the three days of the dry period in 2007, values of :" were between 0 to -10‰ d 18 O (Table II) .
375
In contrast, during the wet period in 2007 (DOY-208), after a precipitation pulse of 20 mm d -1 376 (Fig. 1) , :" was depleted in heavy isotopes (Table II) In both years, we noted that evaporated water from the soil was significantly depleted in 
Isotopic composition of transpiration 402
Our methods to estimate the isotopic leaf water enrichment at isotopic steady state (ISS) 403 and isotopic non-steady state (NISS) did not show significant differences in the first hours (from 404 6 am to 10 am) of the day for the four species considered (Fig. 3 only DOY-196 is showed).
405
After 10 am, the difference between ISS and NISS increased from 1‰ to ~5‰ d 18 O. Prosopis 406 velutina showed the largest difference with 6.15‰ in the evening, followed by Fouquieria 407 macdougalii with 4.7‰, Acacia cochliacantha with 4.1‰, and Parkinsonia praecox with a 408 difference of 2.14‰ d 18 O. These small differences between NISS and ISS have major 409 implications in the estimation of " (eq. 2 and 3), meaning that " stayed moderately constant 410 through the day. Ultimately, whether " changes during the day or not, it may affect the T/ET 411 partitioning, as it is explained next. associated with a decreased vegetation contribution (Fig. 1) .
454
The combination of stable isotopes to calculate T/ET and continuous measurements of 455 ET with the eddy covariance technique allowed us to estimate the volume of water transpired by 456 vegetation (Fig. 5 ). During DOY-203 in 2007, T/ETRI was of 0.93 ± 0.21 and the total ET was 457 2.0 mm d -1 , meaning that T was ca. 1.91 mm d -1 ± 0.43. On DOY-202, there was a precipitation 458 pulse of 11 mm (Fig. 1 precipitation events ( Fig. 5 ; see DOY-192 and DOY-195 in 2008 et al., 2004; Yépez et al., 2005; Scott et al., 2006; Yépez et al., 2007; Xu et al., 556 2008; Méndez-Barroso et al., 2014) . Our comparison between a dry-year and wet-year and 557 between precipitation size events provides important evidence of how E and T responded to 558 different precipitation amounts.
559
The T/ET values observed during the monsoon season also had implications on 560 describing ecosystem functioning as controlled by variable precipitation (Huxman et al., 2005) . 
